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INTRODUCTION 
This report was created in order to update the Lake Tippecanoe Aquatic Vegetation 
Management Plan.  The plan update was funded by the Lake Tippecanoe Property 
Owners Association (LTPOA).  The update serves as a tool to track changes in the 
vegetation community, to adjust the action plan as needed, and to maintain eligibility for 
LARE funds.  Items covered include the 2005 sampling results, a review of the 2005 
vegetation controls, and updates to the budget and action plans.  Once reviewed and 
approved, the update should be included in the original vegetation management plan, 
following the reference section and prior to the appendix.                                                             
 
 
 
 
2005 PLANT SAMPLING 
Two tier II surveys were completed on Tippecanoe, Oswego, and James (Little Tippe) 
Lakes in order to document changes in the plant community and to determine the success 
or failure of control techniques.  Surveys were completed for all three lakes on May 17 
and August 8, 2005.  
 
Lake Tippecanoe Sampling Results 
May Tier II survey, Lake Tippecanoe 
On May 17, 2005 a Tier II survey was completed on Lake Tippecanoe.  A Secchi disk 
reading was taken prior to sampling and was found to be 13.0 feet.  Plants were present to 
a maximum depth of 17 feet.  One hundred nineteen sites were randomly selected within 
the littoral zone.  Results of the sampling are listed in Table 1.  Overall aquatic vegetation 
distribution and density is illustrated in Figure 1 (in species location and density figures, 
plant location is illustrated by a color coded dot, the color of the dot represents the 
density of the species and sample sites without that species are illustrated by a smaller 
white diamond). The bottom half of Table 1 illustrates the frequency of occurrence, 
relative density, mean density, and dominance index of individual species collected from 
Lake Tippecanoe in May 2005.  
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Table 1.  Occurrence and abundance of submersed aquatic plants in Lake 
Tippecanoe May 17, 2005. 
                

Date: 5/17/2005   Littoral sites with plants: 81   Species diversity: 0.83

Littoral depth (ft): 17   Number of species: 10   Native diversity: 0.79

Littoral sites: 114   Maximum species/site: 4   Rake diversity: 0.80

Total sites: 119   Mean number species/site: 1.13   Native rake diversity: 0.79

Secchi: 13   Mean native species/site: 0.77   Mean rake score: 1.46

                
Common Name Site frequency Relative density  Mean density Dominance   
Curlyleaf pondweed 31.6 0.49  1.56 9.8   
Flatstem pondweed 22.8 0.24  1.04 4.7   
Chara  20.2 0.21  1.04 4.2   
Coontail  17.5 0.21  1.20 4.2   
Northern watermilfoil 8.8 0.10  1.10 1.9   
Eurasian watermilfoil 5.3 0.08  1.50 1.6   
Richardson's pondweed 4.4 0.04  1.00 0.9  
Eel grass 3.5 0.03  1.00 0.7  
Water stargrass 2.6 0.03  1.00 0.5  
Elodea   0.9 0.01   1.00 0.2  
 

 
Figure 1.  Lake Tippecanoe, aquatic vegetation distribution and abundance, May 17, 2005. 
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A total of ten species were collected of which two of the species were exotic, curlyleaf 
pondweed and Eurasian watermilfoil.  Curlyleaf pondweed was present at the highest 
percentage of sample sites (30%) and ranked first in relative density.  Location and 
density for curlyleaf pondweed is illustrated in Figure 2.  Flatstem pondweed ranked 
second in site frequency (21%) and relative density (Figure 3).  Chara ranked third in site 
frequency (19%) and relative density followed by coontail (Figure 4 & 5).  Northern 
watermilfoil ranked fifth in site frequency (8%) and relative density.  Eurasian 
watermilfoil ranked sixth in site frequency (5%) and relative density. Location and 
density of Eurasian watermilfoil is illustrated in Figure 6.  Richardson’s pondweed, eel 
grass, water stargrass, and elodea were also present but at lower abundance and density 
ratings.  
 
 

 
Figure 2.  Lake Tippecanoe, curlyleaf pondweed distribution and abundance, May 17, 2005. 
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Figure 3. Lake Tippecanoe, flatstem pondweed distribution and abundance, May 17, 2005. 

 

 
Figure 4.  Lake Tippecanoe, chara distribution and abundance, May 17, 2005. 
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Figure 5.  Lake Tippecanoe, coontail distribution and abundance, May 17, 2005. 

 
 

Figure 6.  Lake Tippecanoe, Eurasian watermilfoil distribution and abundance, May 17, 2005. 
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August Tier II survey, Lake Tippecanoe 
The second round of Tier II sampling took place on August 8, 2005. A Secchi disk 
reading was taken prior to sampling and was found to be 6 feet. Plants were present to a 
maximum of 22 feet. The same one hundred nineteen sites were sampled in August as 
were in May. Results of the sampling are listed in Table 2. Overall aquatic vegetation 
distribution and density is illustrated in Figure 7. 
 
Table 2. Occurrence and abundance of submersed aquatic plants in Lake 
Tippecanoe August 8, 2005. 
                

Date: 8/8/2005   Littoral sites with plants: 98   Species diversity: 0.83

Littoral depth (ft): 22   Number of species: 15   Native diversity: 0.82

Littoral sites: 118   Maximum species/site: 4   Rake diversity: 0.75

Total sites: 119   Mean number species/site: 1.74   Native rake diversity: 0.74

Secchi: 6   Mean native species/site: 1.70   Mean rake score: 3.84

                
Common Name Site frequency Relative density  Mean density Dominance   
Eel grass  58.00 1.81  3.12 36.10   

Coontail  26.90 0.72  2.69 14.50   

Chara  18.50 0.42  2.27 8.40   

Water stargrass 16.00 0.31  1.95 6.20   

Northern watermilfoil 11.80 0.13  1.14 2.70   

Flatstem pondweed 11.80 0.14  1.21 2.90   

Sago pondweed 10.10 0.29  2.92 5.90   

Richardson's pondweed 7.60 0.13  1.67 2.50   

Southern naiad 3.40 0.03  1.00 0.70   

Eurasian watermilfoil 3.40 0.04  1.25 0.80  

Illinois pondweed 2.50 0.03  1.33 0.70  

Slender naiad 1.70 0.02  1.00 0.30  

Elodea  0.80 0.01  1.00 0.20  

Curlyleaf pondweed 0.80 0.01  1.00 0.20  

Small pondweed 0.80 0.01   1.00 0.20  
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Figure 7. Lake Tippecanoe, overall aquatic vegetation distribution and density, August 8, 2005. 

 
 
A total of 15 species were collected of which 13 of the species were native. Eurasian 
watermilfoil and curlyleaf pondweed were the only exotic species collected.  Eel grass 
was present at the highest percentage of sample sites (58%) and also the highest relative 
density (Figure 8).  Coontail ranked second in site frequency (26%) and relative density 
(Figure 9).  Chara ranked third in site frequency (18%) and relative density followed by 
water stargrass which ranked fourth in site frequency (16%) and relative density. 
Northern watermilfoil, flatstem pondweed, sago pondweed, Richardson’s pondweed, 
southern naiad, Eurasian watermilfoil, Illinois pondweed, slender naiad, elodea, curlyleaf 
pondweed, and small pondweed were all present but at lower abundance and density.  
Location and density of Eurasian watermilfoil is illustrated in Figure 10. Location and 
density of curlyleaf pondweed is illustrated in Figure 11. 



Lake Tippecanoe AVMP Update      8  
February, 2006 

 

 
Figure 8. Lake Tippecanoe, eel grass distribution and abundance, August 8, 2005. 

 
 

 
Figure 9. Lake Tippecanoe, coontail distribution and abundance, August 8, 2005. 
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Figure 10. Lake Tippecanoe, Eurasian watermilfoil distribution and abundance, August 8, 2005. 

 

 
Figure 11. Lake Tippecanoe, curlyleaf pondweed distribution and abundance, August 8, 2005. 
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May Tier II survey, Oswego Lake 
The first tier II sampling event on Oswego Lake took place May 17, 2005.  A Secchi disk 
reading was taken prior to sampling and was found to be 15.0 feet.  Plants were present to 
a maximum of 12 feet. Forty sites were randomly selected within the littoral zone. 
Results of the sampling are listed in Table 3. Overall aquatic vegetation distribution and 
density is illustrated in Figure 12. The bottom half of Table 3 illustrates the frequency of 
occurrence, relative density, mean density, and dominance index of individual species 
collected from Oswego Lake May 17, 2005.  

 
Table 3. Occurrence and abundance of submersed aquatic plants in Oswego Lake, 
May 17, 2005. 
                

Date: 5/17/2005   Littoral sites with plants: 30   Species diversity: 0.83

Littoral depth (ft): 12   Number of species: 7   Native diversity: 0.76

Littoral sites: 35   Maximum species/site: 3   Rake diversity: 0.80

Total sites: 40   Mean number species/site: 1.25   Native rake diversity: 0.75

Secchi: 15   Mean native species/site: 0.93   Mean rake score: 1.43

                
Common Name Site frequency Relative density  Mean density Dominance   
Chara  31.4 0.34  1.09 6.9   
Coontail  28.6 0.31  1.10 6.3   
Curlyleaf pondweed 25.7 0.60  2.33 12.0  
Flatstem pondweed 25.7 0.26  1.00 5.1  
Northern watermilfoil 14.3 0.14  1.00 2.9  
Eurasian watermilfoil 11.4 0.14  1.25 2.9  
Richardson's pondweed 5.7 0.06   1.00 1.1  
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Figure 12. Oswego Lake, overall aquatic vegetation distribution and density, May 17, 2005 

 
 

A total of 7 species were collected of which 5 of the species were native. Eurasian 
watermilfoil and curlyleaf pondweed were the only exotic species collected. Chara was 
present at the highest percentage of sample sites (27%) but ranked second in relative 
density. Location and density of chara is illustrated in Figure 13.  Coontail ranked second 
in site frequency (25%), but ranked third in relative density (Figure 14).  Curlyleaf 
pondweed ranked third in site frequency (22%) but ranked first in relative density (Figure 
15).  Flatstem pondweed ranked fourth in site frequency (22%) and relative density. 
Northern watermilfoil ranked fifth in site frequency (12%), relative density, and 
dominance. Eurasian watermilfoil ranked sixth in site frequency (10%) and relative 
density (Figure 16).  Richardson’s pondweed ranked seventh in site frequency (5%), and 
relative density.  Northern watermilfoil, largeleaf pondweed, small pondweed, spiny 
naiad, elodea, bladderwort, and nitella were also present at a lower abundance and 
density. 
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Figure 13. Oswego Lake, chara distribution and abundance, May 17, 2005 

 

 
Figure 14. Oswego Lake, coontail distribution and abundance, May 17, 2005 
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Figure 15. Oswego Lake, curlyleaf pondweed distribution and abundance, May 17, 2005 

 

 
Figure 16. Oswego Lake, Eurasian watermilfoil distribution and abundance, May 17, 2005 
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August Tier II survey, Oswego Lake 
The second round of Tier II sampling took place on August 8, 2005.  A Secchi disk 
reading was taken prior to sampling and was found to be 5.5 feet.  Plants were present to 
a maximum of 19 feet.  The same forty sites were sampled in August as were in May. 
Results of the sampling are listed in Table 4. Overall aquatic vegetation distribution and 
density is illustrated in Figure 17. The bottom half of Table 4 illustrates the frequency of 
occurrence, relative density, mean density, and dominance index of individual species 
collected from Oswego Lake August 8, 2005.  
 
 
Table 4. Occurrence and abundance of submersed aquatic plants in Oswego Lake, 
August 2, 2005 
                

Date: 8/8/2005   Littoral sites with plants: 35   Species diversity: 0.85

Littoral depth (ft): 19   Number of species: 16   Native diversity: 0.84

Littoral sites: 37   Maximum species/site: 6   Rake diversity: 0.83

Total sites: 40   Mean number species/site: 2.15   Native rake diversity: 0.82

Secchi: 5.5   Mean native species/site: 2.08   Mean rake score: 3.17

                
Common Name Site frequency Relative density  Mean density Dominance   
Eel grass  59.5 0.95  1.59 18.9   
Chara  51.4 1.08  2.11 21.6   
Coontail  37.8 0.81  2.14 16.2   
Spiny Naiad  13.5 0.14  1.00 2.7   
Sago pondweed 13.5 0.30  2.20 1.6   
Small pondweed 8.1 0.08  1.00 1.6   
Richardson's pondweed 8.1 0.08  1.00 1.6   
Flatstem pondweed 8.1 0.11  1.33 2.2   
Eurasian watermilfoil 5.4 0.05  1.00 5.4   
Northern watermilfoil 5.4 0.05  1.00 5.4   
Whorled watermilfoil 5.4 0.16  3.00 3.2  
Curlyleaf pondweed 2.7 0.03  1.00 0.5  
Bladderwort 2.7 0.03   1.00 0.5  
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Figure 17. Oswego Lake, aquatic vegetation distribution and abundance, August 2, 2005. 

 
A total of 16 species were collected of which 14 of the species were native. Eurasian 
watermilfoil and curlyleaf pondweed were the only exotic species collected.  Eel grass 
was present at the highest percentage of sample sites (55%) but ranked second in relative 
density (Figure 18).  Chara ranked second in site frequency (47%), but ranked first in 
relative density.  Coontail ranked third in site frequency (35%), but was ranked forth in 
relative density (Figure 19). Spiny naiad ranked fourth in site frequency (12%), but 
ranked seventh in relative density.  Northern watermilfoil, flatstem pondweed, sago 
pondweed, Richardson’s pondweed, southern naiad, Eurasian watermilfoil, curlyleaf 
pondweed, small pondweed, whorled watermilfoil, and bladderwort were all present but 
at lower density and abundance. Location and density of Eurasian watermilfoil is 
illustrated in Figure 20 and curlyleaf pondweed is illustrated in Figure 21. 
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Figure 18. Oswego Lake, eel grass distribution and abundance, August 2, 2005. 

 
Figure 19. Oswego Lake, coontail distribution and abundance, August 2, 2005. 
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Figure 20. Oswego Lake, Eurasian watermilfoil distribution and abundance, August 2, 2005 

 
Figure 21. Oswego Lake, curlyleaf pondweed distribution and abundance, August 2, 2005 
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May Tier II survey, James Lake 
On May 17, 2005 a tier II survey was completed on James Lake.  A Secchi disk reading 
was taken prior to sampling and was found to be 16 feet.  Plants were present to a 
maximum depth of 15 feet.  Sixty-two sites were randomly selected within the littoral 
zone.  Results of the sampling are listed in Table 4 and overall aquatic vegetation 
distribution and density is illustrated in Figure 22.   
 
Table 5. Occurrence and abundance of submersed aquatic plants in James Lake, 
May 17, 2005. 
                

Date: 5/17/2005   Littoral sites with plants: 51   Species diversity: 0.83

Littoral depth (ft): 15   Number of species: 9   Native diversity: 0.74

Littoral sites: 58   Maximum species/site: 5   Rake diversity: 0.82

Total sites: 64   Mean number species/site: 1.95   Native rake diversity: 0.72

Secchi: 16   Mean native species/site: 1.19   Mean rake score: 2.75

                
Common Name Site frequency Relative density  Mean density Dominance   
Curlyleaf pondweed 48.3 0.79  1.64 15.9  
Coontail 48.3 0.93  1.93 18.6  
Chara  36.2 0.64  1.76 12.8  
Eurasian watermilfoil 36.2 0.50  1.38 10.0  
Flatstem pondweed 20.7 0.21  1.00 4.1  
Elodea  17.2 0.36  2.10 7.2  
Whorled watermilfoil 5.2 0.05  1.00 1.0  
Water stargrass 1.7 0.09  5.00 1.7  
Eel grass   1.7 0.02   1.00 0.3  
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Figure 22.  James Lake, aquatic vegetation distribution and abundance, May 17, 2005. 

 
A total of nine species were collected of which two of the species were exotics, curlyleaf 
pondweed and Eurasian watermilfoil.  Curlyleaf pondweed was present at the highest 
percentage of sample sites (43%) but ranked second in relative density (Figure 23).  
Coontail ranked second in site frequency (43%) but ranked first in relative density 
(Figure 24).  Chara ranked third in site frequency (32%) and relative density (Figure 25). 
Eurasian watermilfoil ranked fourth in site frequency (32%) and relative density.  
Location and density of Eurasian watermilfoil is illustrated in Figure 26. Flatstem 
pondweed, elodea, whorled watermilfoil, water stargrass, and eel grass where also 
observed in lower percentages for site frequency and relative density. 
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Figure 23. James Lake, curlyleaf pondweed distribution and abundance, May 17, 2005 

 

 
Figure 24.  James Lake, coontail distribution and abundance, May 17, 2005 
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Figure 25. James Lake, chara distribution and abundance, May 17, 2005 

 
 

 
Figure 26. James Lake, Eurasian watermilfoil distribution and abundance, May 17, 2005 
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August Tier II survey, James Lake 
The second round of tier II sampling took place on August 9, 2005. A Secchi disk reading 
was taken prior to sampling and was found to be 9 feet.  Plants were present to a 
maximum of 23 feet.  The same sixty-four sites were sampled in August as were in May. 
Results of the sampling are listed in Table 5 and overall aquatic vegetation distribution 
and density is illustrated in Figure 27. The bottom half of Table 5 illustrates the 
frequency of occurrence, relative density, mean density, and dominance index of 
individual species collected from James Lake August 9, 2005.  

 
Table 6. Occurrence and abundance of submersed aquatic plants in James Lake, 
August 9, 2005. 
                

Date: 8/9/2005   Littoral sites with plants: 56   Species diversity: 0.79

Littoral depth (ft): 23   Number of species: 14   Native diversity: 0.79

Littoral sites: 63   Maximum species/site: 4   Rake diversity: 0.69

Total sites: 64   Mean number species/site: 1.61   Native rake diversity: 0.69

Secchi: 9   Mean native species/site: 1.59   Mean rake score: 3.29

                
Common Name Site frequency Relative density  Mean density Dominance   
Coontail  54.70 1.78  3.26 35.60   
Eel grass  37.50 0.63  1.67 12.50   
Chara  28.10 0.73  2.61 14.70   
Slender naiad  12.50 0.19  1.50 3.80   
Elodea  6.30 0.06  1.05 1.30   
Flatstem pondweed 4.70 0.05  1.00 0.90   
Water stargrass 3.10 0.03  1.00 0.60   
Southern naiad 3.10 0.03  1.00 0.60   
Northern watermilfoil 3.10 0.03  1.00 0.60   
Whorled watermilfoil 1.60 0.02  1.00 0.30   
Richardson's pondweed 1.60 0.02  1.00 0.30   
Duckweed sp. 1.60 0.02  1.00 0.30   
Small pondweed 1.60 0.08  5.00 1.60   
Eurasian watermilfoil 1.60 0.02   1.00 0.30  



Lake Tippecanoe AVMP Update      23  
February, 2006 

 

 
Figure 27. James Lake, aquatic vegetation distribution and abundance, August 9, 2005. 

 
A total of 14 species were collected of which 13 of the species were native. Eurasian 
watermilfoil was the only exotic species collected.  Coontail was present at the highest 
percentage of sample sites (54%) and had the highest relative density (Figure 28).  Eel 
grass ranked second in site frequency (37%), but ranked third in relative density (Figure 
29).  Chara ranked third in site frequency (28%), but ranked second in relative density.  
Slender naiad, elodea, flatstem pondweed, water stargrass, southern naiad, northern 
watermilfoil, whorled watermilfoil, Richardson’s pondweed, and greater duckweed were 
also collected, but at a lower abundance and density.  Eurasian watermilfoil ranked last in 
site frequency and relative density.  Location and density of Eurasian watermilfoil is 
illustrated in Figure 30. 
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Figure 28. James Lake, coontail distribution and abundance, August 8, 2005 

 
 

 
Figure 29. James Lake, eelgrass distribution and abundance, August 8, 2005 
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Figure 30. James Lake, Eurasian watermilfoil distribution and abundance, August 8, 2005 

 
Plant Sampling Discussion 
The LTPOA membership includes residents from all three lakes in the Tippecanoe Chain.  
These lakes are all connected to one another, but there are many differences in water 
quality, average depth, and shoreline development.  These difference lead to variation in 
plant communities, and thus the plant sampling and sampling discussion focuses on the 
individual lakes.   
 
Lake Tippecanoe Sampling Discussion 
Lake Tippecanoe is the deepest natural lake in Indiana.  This fact limits the amount of 
nuisance vegetation growth.  However, there are dense beds of vegetation growing near 
shore and in high-use areas.  This vegetation often leads to nuisance conditions.  In the 
past, Eurasian watermifoil, curlyleaf pondweed, and eel grass have reached nuisance 
levels.  Since 2003, the focus of LTPOA sponsored controls has been on this vegetation, 
primarily Eurasian watermilfoil.  These treatments were completed with Renovate 
herbicide to selectively control milfoil while allowing native vegetation to replace the 
nuisance exotic species.  These treatments were completed in order to meet the plant 
management goals of the association, which are to reduce nuisance conditions caused 
primarily by exotic species, while preserving and enhancing the native plant community.  
The sampling results appear to show that native vegetation has been preserved even while 
actively controlling nuisance exotics.  This fact is illustrated in Figures 31-33, which 
shows an increase in native species abundance and diversity.   
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Figure 31.  Lake Tippecanoe, comparison of the number of native species collected in the last four surveys. 
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Figure 32.  Lake Tippecanoe, comparison of number of native species per rake in the last four surveys. 
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Figure 33.  Lake Tippecanoe, comparison mean rake density in the last four surveys. 
 

There appears to have been a significant decline in Eurasian watermilfoil density and 
abundance on Lake Tippecanoe since the spring of 2004 (Figure 34 & 35).  This may be a 
result of actively treating Eurasian watermilfoil with systemic herbicides.  The reduction 
in Eurasian watermilfoil is likely having a positive effect on the diversity and density of 
native plant species.   
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Figure 34.  Lake Tippecanoe, Eurasian watermilfoil percent occurrence in the last four surveys. 
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Figure 35.  Lake Tippecanoe, Eurasian watermilfoil relative density in the last four surveys. 
 

Curlyleaf pondweed continues to be a nuisance species in the spring and early summer.  
This species has been treated in areas where it occurred along with milfoil.  However, 
these treatments were completed too late in the season to achieve any significant long-
term control (treatments have taken place in late May, by this time curlyleaf pondweed 
has already produced its reproductive structures).  Figures 36 and 37 illustrate the trends 
in curlyleaf pondweed over the last two seasons.  It appears that density and abundance 
has dropped slightly over that time period.  It is not clear why this perceived trend is 
taking place.  
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Figure 36.  Lake Tippecanoe, curlyleaf pondweed percent occurrence in the last four surveys. 
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Figure 37.  Lake Tippecanoe, curlyleaf pondweed relative density in the last four surveys. 
 

Eel grass continues to be dense and abundant in late summer.  This species is desired by 
fisheries and wildlife biologist as excellent fish cover and food for waterfowl.  
Understandably, there are restrictions on the amount of treatment that can be completed 
on this species.   
 
Oswego Lake Sampling Discussion 
Oswego Lake is much shallower that Lake Tippecanoe and thus tends to develop more 
nuisance conditions caused by aquatic vegetation.  Eurasian watermilfoil and curlyleaf 
pondweed are the primary causes of these conditions.  Over the last three years, Oswego 
Lake has received the largest percentage of LTPOA sponsored selective vegetation 
treatments.  Over the last three years, these treatments have effectively reduced nuisance 
conditions and appear to have enhanced the native plant community.  Figures 38-40 
graphically illustrate the changes in the native plant community.  
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Figure 38.  Oswego Lake, comparison of the number of native species collected in the last four surveys. 
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Figure 39.  Oswego Lake, comparison of mean number of native species per rake in the last four surveys. 
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Figure 40.  Oswego Lake, comparison mean rake density in the last four surveys. 
 

There appears to have been a significant decline in Eurasian watermilfoil density and 
abundance on Oswego Lake since the spring of 2004 (Figure 41 & 42).  This is likely the 
result of actively treating Eurasian watermilfoil with systemic herbicides.  The reduction 
in Eurasian watermilfoil is likely having a positive effect on the diversity and density of 
native plant species.   
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Figure 41.  Oswego Lake, Eurasian watermilfoil percent occurrence in the last four surveys. 
 



Lake Tippecanoe AVMP Update      30  
February, 2006 

 

Eurasian Watermilfoil Relative Density

0.0

0.2
0.4

0.6

0.8
1.0

1.2

May, 2004 August, 2004 May, 2005 August, 2005
 

Figure 42.  Oswego Lake, Eurasian watermilfoil relative density in the last four surveys. 
 

Much like on Lake Tippecanoe, curlyleaf pondweed continues to be a nuisance species in 
the spring and early summer on Oswego Lake.  Figures 43 and 44 illustrate the trends in 
curlyleaf pondweed over the last two seasons.  It appears that density and abundance has 
dropped slightly over that time period.  It is not clear why this perceived trend is taking 
place.  
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Figure 43.  Oswego Lake, curlyleaf pondweed percent occurrence in the last four surveys. 
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Figure 44.  Oswego Lake, curlyleaf pondweed relative density in the last four surveys. 
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James Lake Sampling Discussion 
In 2003 and 2004, there was very little impairment on James Lake created by nuisance 
exotic species, to the point that no LTPOA sponsored treatments were completed 
(Aquatic Control only treated milfoil in the most impaired areas due to a limited LTPOA 
budget, James Lake had milfoil but not to the extent of the other two lakes).  However, in 
2005 it appeared that the lack of treatments allowed Eurasian watermilfoil to spread, and 
a large percentage of the lake was treated with Renovate herbicide.  Eurasian watermilfoil 
decreased significantly following May treatments (Figures 45 & 46).   
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Figure 45.  James Lake, Eurasian watermilfoil percent occurrence in the last four surveys. 
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Figure 46.  James Lake, Eurasian watermilfoil relative density in the last four surveys. 
 
There appeared to be no negative effect on native vegetation following spring herbicide 
applications.  This is illustrated in Figures 47-49, which show little significant change in 
the plant community over the last four surveys.  Continued milfoil control may actually 
help increase the diversity metrics by reducing competition.   
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Figure 47.  James Lake, number of species collected in the last four surveys. 
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Figure 48.  James Lake, mean number of native species per rake in the last four surveys. 
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Figure 49.  James Lake, mean rake density in the last four surveys.   
 

Much like the other two lakes, curlyleaf pondweed creates nuisance conditions in the 
spring and early summer.  This species may also be limiting or reducing native species 
abundance and diversity by competing with these species.  Figures 50 and 51 graphically 
illustrate the density and abundance of this species in the last four surveys.   
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Figure 50.  James Lake, curlyleaf pondweed percent occurrence in the last four surveys. 
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Figure 51.  James Lake, curlyleaf pondweed relative density in the last four surveys. 
 
 
 
 
2005 VEGETATION CONTROL 
In general, the goal of the vegetation management plan is to control nuisance aquatic 
species, with a focus on exotic nuisance plants, while preserving and enhancing 
beneficial native vegetation.  For the past three seasons, LTPOA has funded treatment of 
Eurasian watermilfoil in main lake areas.  Treatment areas were chosen by Aquatic 
Control plant managers following spring surveys.  Only the densest areas of milfoil were 
treated (ideally, LTPOA would fund the treatment of all areas of milfoil, but due to a 
limited budget it was left up to Aquatic Control to select the most impaired areas for 
treatment).  In 2003 and 2004 these treatments focused primarily on Oswego Lake with 
some scattered areas in Lake Tippecanoe.  James Lake was not treated in 2003 and 2004, 
even though there was some milfoil present.  In 2003 and 2004 it was determined that 
Oswego and Tippecanoe had more impaired areas.  By the 2005 spring survey, it became 
apparent that long-term control was being achieved on Oswego and Lake Tippecanoe 
(see Figures 34, 35, 41, & 42).  There were still some small nuisance patches, but overall 
there was a significant reduction in Eurasian watermilfoil density and abundance.  
However, milfoil was rapidly spreading in James Lake where no treatments had been 
completed (see Figures 45 & 46).  On May 24, 2005 a total of 10.0 acres of Eurasian 
watermilfoil was treated on James Lake, 7.5 acres on Lake Tippecanoe, and 4.0 acres on 
Oswego (Figure 52).  Renovate herbicide was used to treat the milfoil and a low dose of 
Aquathol K was also added to treat curlyleaf pondweed that was also present within the 
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milfoil beds (if the treatments only focused on milfoil then when the plants dropped out 
they may have been quickly replaced by curlyleaf pondweed).  These treatments were 
considered successful (personal communication and observation, 2005) 
 

 
Figure 52.  Lake Tippecanoe, Eurasian watermilfoil and curlyleaf pondweed treatment areas, May 24, 2005 

 
 
 

Along with the mixed milfoil/curlyleaf pondweed treatments, in 2005 there were areas on 
Oswego that were only treated with Aquathol K for control of curlyleaf pondweed 
(Figure 53).  This species appeared to have replaced the dense milfoil beds that were 
present in the same areas in 2004.  This treatment was strictly to reduce nuisance 
conditions.  There will likely be no long-term benefits from treating curlyleaf pondweed 
this late in the season. 
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Figure 53.  Oswego Lake, curlyleaf pondweed only treatment areas, May 24, 2005. 

 
 
 
LTPOA also contracted Aquatic Control to complete treatment of nuisance areas of eel 
grass in late summer.  In July, LTPOA representatives, IDNR representatives, and 
Aquatic Control plant managers visually inspected traditionally nuisance eel grass areas.  
IDNR approved treatment of 4.0 acres of eel grass.  Treatment was completed on July 27 
and is illustrated in Figure 54.  Nautique herbicide was used in this treatment.  
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Figure 54.  Lake Tippecanoe Chain, eel grass treatment areas, July 27, 2005. 

 
 
 
ACTION PLAN AND BUDGET UPDATE 
The 2005 vegetation management plan recommended treatment of Eurasian watermilfoil 
everywhere it occurred within the three lakes.  However, due to miscommunication, the 
grant application did not get filled out in time and no funding was awarded for vegetation 
controls.  The Association could not afford to treat this species everywhere it occurred, so 
only the worst areas were treated.  Due to previous proactive actions taken by the 
Association, the milfoil population was much lower in 2005 when compared to previous 
years (this was likely a combination of aggressive treatment with systemic herbicides and 
unknown environmental factors).  It appears that curlyleaf pondweed is taking the place 
of Eurasian watermilfoil in many areas where long-term milfoil control has occurred.  In 
order to control this species, early season treatments should be completed to eliminate 
curlyleaf pondweed before it produces reproductive structures.  These treatments should 
be completed in April, or when the water reaches 50 degrees.  Aquathol K herbicide is 
the best product for the job (see Page 50 of the original plan for further discussion of this 
type of treatment).  Based on spring sampling results and visual surveys, it is estimated 
that up to 84 acres of curlyleaf pondweed will require treatment on the Tippecanoe Chain 
(44 acres on Lake Tippecanoe, 28 acres on James, and 12 acres on Oswego).  Figure 55 is 
an estimate of areas that may require treatment next season.  This treatment should be 
completed for three consecutive seasons in order to reduce curlyleaf pondweed to a level 
that can be easily managed exclusively by the Association.  Treatment areas should be 
mapped out with an early spring visual survey using GPS and a Delorme mapping 
system. 



Lake Tippecanoe AVMP Update      37  
February, 2006 

 

 
Figure 55.  Tippecanoe Chain, potential curlyleaf pondweed treatment areas. 

 
 
 

As previously discussed, LTPOA has been actively treating Eurasian watermilfoil for the 
last three seasons with Renovate herbicide.  Sampling results indicate that long-term 
control of this species is being achieved.  There has been a steady decline in Eurasian 
watermilfoil since the inception of the treatment program in 2003.  However, this species 
should continue to be managed in order to keep it from returning to pre-2003 levels.  
Eurasian watermilfoil should be treated anywhere it occurs within the chain of lakes.  
Figure 56 is an educated guess as to where this species may occur in 2006.  This figure 
was created by reviewing past sampling data and visual surveys.  It is estimated that up to 
37 acres may require treatment on the Tippecanoe Chain in 2006 (17 acres on Lake 
Tippecanoe, 12 acres on James, and 8 acres on Oswego).  It is likely that less than 37 
acres will require treatment in following seasons.  In two to three years it may become 
difficult to find any Eurasian watermilfoil plants in the three lakes. 
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Figure 56.  Tippecanoe Chain, potential Eurasian watermilfoil treatment areas.  
 

 
Eel grass is a beneficial native species that typically reaches its maximum density in late 
summer.  This species has created some nuisance conditions in the three lakes.  Since 
2004, LTPOA has treated some of the most impaired areas.  These areas were only 
treated after inspections from the District Fisheries Biologist.  Traditional treatment areas 
can be treated without inspection, but if LTPOA wishes to expand out of these areas 
additional inspections will be required.  This treatment will not be eligible for funding by 
the LARE program.  It is estimated that between 5-10 acres may require treatment next 
season.   
 
Listed below is a budget estimate for vegetation controls over the next four seasons.  The 
potential LARE funded items include the curlyleaf pondweed treatment, Eurasian 
watermilfoil treatment, and continued vegetation sampling (two tier II surveys per season 
during the same time as the 2004 and 2005 surveys and one tier I survey in late summer).  
LTPOA should request $48,025 from the LARE program.  Treatment of eel grass will not 
be funded by LARE.   
 
 
 
 
 
 
 



Lake Tippecanoe AVMP Update      39  
February, 2006 

 

 
Table 7.  Four year budget estimate for plant management on the Tippecanoe 
Chain. 
 2006 2007 2008 2009 
Curlyleaf pondweed treatment: $27,300 $27,300 $27,300 $0 
Eurasian watermilfoil treatment: $15,725 $12,750 $8,500 $4,250 
Eel grass treatment: $3,750 $3,750 $3,750 $3,750 
Plant sampling and plan update: $5,000 $5,000 $5,000 $5,000 
Eco-zone feasibility study: $10,500 - - - 
Total potentially funded by LARE: $58,025 $45,050 $40,800 $9,250 
Total funded by LTPOA (does not include 10% 
match): $3,750 $3,750 $3,750 $3,750 

 
 
In 2005, a filamentous blue-green algae problem developed along the eastern side of 
Lake Tippecanoe.  The algae was blown into some coves and piers making boating 
difficult.  Some residents hired professional applicators to complete treatment in order to 
open up boating lanes.  This type of algae is very difficult to chemically control and often 
requires multiple maintenance treatments.  The LARE program will not fund chemical 
algae treatments.  It is the belief of many residents that the bluegreen algae problem is 
beginning in Grassy Creek and once it reaches Lake Tippecanoe it follows the prevailing 
winds and currents (the exact species and where it comes from should be confirmed with 
sampling in the summer of 2006).  It is the recommendation of IDNR that the LTPOA 
attempt to create and ecozone along the eastern shoreline of Lake Tippecanoe (Figure 
57).  This area contains a shallow shelf that should grow beneficial emergent, rooted 
floating, and submersed vegetation.  However, due to summer boat traffic, vegetation 
cannot establish in this area.  It is theorized that if native vegetation is allowed to 
establish that this will help filter nutrients and floating algae thus preventing this species 
from creating nuisance conditions. This area, at one time, was also likely an excellent 
spawning and brood area for many game fish species in Lake Tippecanoe and protecting 
this ecosystem would be beneficial to fish production within the lakes.  Creation of the 
eco-zone would entail buoying off the area, preventing high speed boating, and thus 
allowing native vegetation to return.  It is recommended that LTPOA begin working to 
create an eco-zone in this area.  An Eco-zone feasibility study should begin in the spring 
of 2006.  The cost of this study has been included in the 2006 budget.   
 



Lake Tippecanoe AVMP Update      40  
February, 2006 

 

 
 

Figure 57.  Lake Tippecanoe, potential eco-zone areas. 
 
PUBLIC INVOLVEMENT 
A public meeting was held on October 26, 2005 at the North Webster Community Center.  
This meeting was designed to gain further input from lake users, to educate lake users of 
the 2005 vegetation management activities, and to inform users of potential vegetation 
management plan updates.  Approximately fifteen individuals were in attendance and ten 
of those individuals filled out a lake user survey form.  All survey participants were lake 
property owners of which 60% lived on Lake Tippecanoe, 30% on James, and 10% on 
Oswego.  Ninety percent of survey participants have lived on the lakes for more than 10 
years.  All individuals used the lake for boating and swimming, while 80% also used the 
lake for fishing.  All individuals were in favor of continued vegetation control efforts.  
One of the main topics of concern was an increase in the amount of filamentous algae 
seen in 2006.  The main areas of algae were on the eastern half of Lake Tippecanoe.  It is 
believed that the algae is beginning in Grassy Creek and moving out into the lake.     
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Appendix Update-2005 Sampling Data 
Lake Tippecanoe 
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Oswego Lake 
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James Lake 
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APPENDIX UPDATE-Vegetation Control Permits 
Lake Tippecanoe 
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Lake Tippecanoe-Vegetation Control Permit Map (Page 6) 
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James Lake-Vegetation Control Permit Application 
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James Lake-Vegetation Control Permit Map (Page 5) 
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Oswego Lake-Vegetation Control Permit Application 
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Oswego Lake-Vegetation Control Permit Application Map (Page 3) 

 


